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Non-technical summary
The principal policy focus for food has been to increase agricultural productivity and to lib-
eralize markets allowing globalized trade. This focus has led to huge growth in the supply of
agricultural produce, more calories becoming available, and price declining. The availability of
cheaper calories increasingly underpins diets creating malnourishment through obesity, and
global competition incentivizes producers who can produce the most, cheaply, typically
with environmental damage. We propose re-focusing, away from yields per unit input, to
the food system’s overall productivity and efficiency – the number of people that can be
fed healthily and sustainably per unit input.
Technical summary
Since the Second World War, and particularly in recent decades, the over-arching rationale of
agricultural and food trade policy has been that by increasing the productivity of agriculture
and efficiency of its markets, trade will drive down food prices, drive up choices and food
availability: implicitly defining more available and cheaper food as the route to achieving
the international public good of global food security. Here we hypothesize that a focus on
increasing availability of food, and lowering food prices through focusing on agricultural
productivity and trade does reduce prices and increases availability, but also encourages the
externalization of costs on health and environment, and instead of providing public goods
arguably represents market failure. In other words, a focus on increasing agricultural yields
and efficiency decreases the efficiency of the food system through incentivizing externalization
of costs. The focus should rather be on the efficiency of the food system to deliver profits,
healthy diets and a healthy planet. Reframing the productivity argument towards the effi-
ciency of the food system provides a clear route to reducing market failure, improving public
health and sustainability.
Today, global agriculture is more productive and efficient than ever. Since the 1960s, global
agricultural output has risen enormously (Alexandratos, & Bruinsma, 2012). Whilst the global
population has risen by 142% since 1961 (to 2016), average cereal yields increased by a factor of
193% and calorie production by a factor of 217% (to 2013)i. Underpinning this increase in pro-
duction was an increase in technical efficiency given that arable land area increased by only
10%. This is borne out by the trend in total factor productivity (TFP: food output weighted
by economic inputs), which provides a common measure of agricultural efficiency and
increased by 0.93% per year during the period 1961–2012 (Fuglie, 2015). Over the same
time period, the World Bank food price indexii trended downwards, declining by 37% in
real terms. As the US Department of Agriculture observed, “Over the past 50 years, product-
ivity growth in agriculture has allowed food to become more abundant and cheaper”iii
(Figure 1A & B).
Yet at the heart of this remarkable achievement lies a paradox: as the efficiency of produc-
tion has increased, the efficiency of the food system as a whole – in terms of delivering nutri-
tious food, sustainably and with little waste – has declined. Yield growth and falling food prices
have been accompanied by increasing food waste, a growing malnutrition burden and unsus-
tainable environmental degradation. These consequences arise from deliberate policy choices
in the past.
1. A brief history of the food system
The globalized food system arose from the period of economic reconstruction following the
Second World War, premised on investment-driven productivity growth and increased
trade. As President Truman said in his inaugural speech in 1949: “Economic recovery and
peace itself depend on increased world trade… Our aim should be to help the free peoples
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of the world, through their own efforts, to produce more food,
more clothing, more materials for housing, and more mechanical
power to lighten their burdens.”iv
Multilateral trade liberalization progressed through the
General Agreement on Tariffs and Trade, which evolved into
the World Trade Organization in 1995. To promote yield growth,
and to protect their farm sectors from the full effects of increasing
global competition brought about by trade, developed country
governments invested heavily in agricultural subsidies which per-
sist today. Data available in 2012–2014, for 52 countries respon-
sible for approximately two thirds of global agricultural value,
suggest $519 billion of support was given per annum to agricul-
ture (OECD, 2017).
The Green Revolution – an international donor-led research
and development programme to create and adopt high-yielding
varieties of maize, wheat and rice and intensive agricultural
Fig. 1. The relationship between average global cereal yields (as a proxy for agricultural productivity), food price and availability, food waste and obesity. (A) As
yields (tonne/ha) increase, on average food prices decline linearly. Data are from the World Bank and FAOSTAT. The colour codes represent ‘normal’ or ‘trend’
(blue), the 1970s oil crisis (red) and the period from the 2007 food price spike (green). (B) As yields increase, the calories available per person on a global
basis increases linearly. (C) As yields increase, price decreases and availability increases, the amount of food wasted globally increases in an accelerating way,
as does the global prevalence of obesity in adult females, suggesting an accelerating increase in per capita consumption (D). Data from FAOSTAT (cereal production
divided by area of cultivation), the World Bank (deflated food price index), waste data from (Porter et al., 2016) and obesity data from (NCD-RisC, 2016a). The fitted
lines are simple least-squares regressions fitted to the blue dots, with best fits being linear (A, B) and quadratic (C, D). The trend lines are: (A) WB_real = 190.3–
67.86*cereal trend (adjusted R2 = 80.2%); (B) total_kcal = 1682 + 574.1*cereal trend (adjusted R2 = 97.3%); (C) Gt(waste) = 0.9813–1.107*cereal trend + 0.6977*cereal
trend2 (adjusted R2 = 96.9%); (D) Prev_obesity_female = 0.1673–0.1913*cereal trend + 0.08849*cereal trend2 (adjusted R2 = 90.6%).
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practices – led to remarkable yield growth throughout Asia and
Latin America, underpinning the ability of developing country
agriculture to link to international commodity markets. Across
the developing world, trade liberalization was prescribed through
the technical assistance and structural adjustment programmes of
the World Bank and International Monetary Fund as part of the
‘Washington Consensus’ (Williamson, 1990): opening up markets
to international competition was a common funding condition.
Underpinned by both trade liberalization and investment in
productivity growth, trade in agricultural products, food and its
ingredients grew exponentially from the 1960s, such that by
2008, 60% of the total value of food was traded internationally
($1060/$1780 billion) (Ercsey-Ravasz et al., 2012).
Thus, the joint investments in productivity growth and inter-
national trade (creating globally competitive markets), led to the
long run decline in international food prices described earlier
(Figure 1), and provided a powerful justification for these policies
on the basis that cheaper food provides social benefits.
2. Cheaper food as a public good
For governments, concerned with the security and welfare of their
populations, cheaper food enhances food accessibility (one of the
four dimensions of food security in a widely used definition). And
given the relationship between food price inflation and social
unrest, politicians often view low (or lowering) food prices as
important not only for food security, but also political security.
More broadly, falling food prices relative to incomes is seen as
an essential component of economic development, as it can pro-
vide more disposable income for purchasing other goods, and
thus drive more economic activity.
For economists, argued by Dorward (2013), in the long run
low and stable food prices meet the definition of ‘public goods’
because they are non-excludable and non-rival benefits arising
from government investment in agricultural research. In other
words, low food prices facilitated by public investment in agricul-
tural productivity provide benefits to everyone through higher
disposable incomes (via lower food bills), avoided negative
impacts on the welfare of poor consumers, and wider associated
development gains that occur as a result. Cheaper and more avail-
able food also arises as an externality from commercial research
investments in excludable technologies, as well as from producers’
and traders’ decisions to produce and sell food.
The notion of cheaper food being important because it pro-
vides food security by allowing access to food at all times by all
people is thus further supported by the notion that by reducing
food prices allows more money for people to spend on other
goods, driving the economy further. Promoting consumption
growth for the benefit of the economy has been an underpinning
notion for decades. In the 1950s the US marketer, Victor Lebow,
famously said:
“Our enormously productive economy demands that we make consumption
our way of life, that we convert the buying and use of goods into rituals, that
we seek our spiritual satisfactions, our ego satisfactions, in consumption. The
measure of social status, of social acceptance, of prestige, is now to be found
in our consumptive patterns. The very meaning and significance of our lives
today expressed in consumptive terms … in terms of what he wears, drives,
eats – his home, his car, his pattern of food serving, his hobbies…”
We need things consumed, burned up, worn out, replaced, and discarded at
an ever increasing pace. We need to have people eat, drink, dress, ride, live,
with ever more complicated and, therefore, constantly more expensive con-
sumption.” (Lebow, 1955, p. 7).
The support for consumption growth to drive the economy
must, in the long run, be balanced against any costs that growing
consumption might impose on public health and environmental
systems.
3. Increasingly productive and efficient production has
downsides
As economic theory predicts, policies supporting agricultural effi-
ciency and productivity, coupled with trade liberalization to
increase market competitiveness, have increased food availability
and driven down prices (Figure 1A & B). This has in part come
about through specialization of production: global agriculture
has become increasingly focused on a few highly productive com-
modity crops suited to industrial farming systems and grown at
scale in the ‘breadbasket’ areas of the world. These staples have
crowded out alternative, traditionally grown varieties and
attracted the lion’s share of crop-related R&D. Over 50% of the
world’s crop calories now come from wheat, rice and maize; add-
ing sugar, barley, soy, palm and potato gets to 76% (West et al.,
2014). This has a number of implications.
First, calorie production is concentrated genetically and geo-
graphically, creating a potentially fragile global food system vul-
nerable to disruptions in breadbaskets or to pests and diseases
affecting key staples (Puma et al., 2015). Second, the increasing
dominance of these energy-dense staples in global food supply
has contributed to the growth in obesogenic processed foods, as
food manufacturers have formulated products derived from
these abundant, low-cost, high-calorie commodities. Third, the
growth in food trade and manufacturing has led to long and com-
plex supply chains that create challenges of transparency, trace-
ability and food safety (Ercsey-Ravasz et al., 2012; Puma et al.,
2015). Fourth, the growth in availability of animal feeds derived
from commodity staples – notably soybean and coarse grains –
has underpinned the exponential growth of the livestock sector
and the associated growth in meat and dairy consumption.
Together, the system that specializes in producing cheaper,
more available, calories, has led to significant costs levied on
health systems from inadequate diets, and on the environment
via production, manufacturing, processing and waste manage-
ment. There is now growing evidence, as suggested below, that
the costs from dietary-related ill health and environmental deg-
radation exceed the economic value of agriculture, raising the
alarming prospect that the full costs to society of food production
may outweigh the benefits.
3.1. A growing public health burden
The initial focus on yield growth and the green revolution was
motivated, in part, by reducing hunger through increasing avail-
ability of food and, to some extent, this has been successful.
The proportion of people undernourished has declined over
time (NCD-RisC, 2016a). However, there have also been less
benign consequences for nutrition. Across the world diets have
become more similar as eating habits have converged on foods
underpinned by the same commodities (Khoury et al., 2014), aris-
ing from global agriculture’s bias towards energy-dense commod-
ities rather than nutrient-rich fruits and vegetables (Bahadur
et al., 2018). Consequently, whilst hunger and underweight are
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decreasing, malnutrition in all its forms, including obesity, is
growing. As calories have become cheaper (Figure 1A) and
more available (Figure 1B), more people have become overweight
and obese (Figure 1D). Now, only approximately 50% of the glo-
bal population is of a healthy weight (NCD-RisC, 2016a), and the
prevalence of obesity in the global population has now surpassed
the prevalence of underweight (NCD-RisC, 2016a).
The obesity pandemic has immense public health costs.
Non-communicable diseases associated with overweight and
obesity (Wagner, & Brath, 2012) include diabetes (NCD-RisC,
2016b), dementia (Hugenschmidt, 2016), cardiovascular disease
and a range of cancers. This human health burden is also inter-
generational: children of obese mothers having higher propensity
to develop diabetes (Cordero et al., 2016). As obesity prevalence
grows, so does its economic cost. Estimates of the total healthcare
costs of malnutrition are patchy, but the FAO suggested in 2013
that healthcare costs from poor diets might exceed 5% GDP
(FAO, 2013). This may be an underestimate as, given the UK
costs of type II diabetes, scaling up to the global projected 700
million people with diabetes in 2025 (NCD-RisC, 2016b), dia-
betes’ direct costs would amount to 4–5% of GDP. In comparison,
the global agricultural added value to GDP was 3.79%v in 2015.
Poor diets, especially through over-consumption of calories are
becoming a significant global economic drag, exceeding the eco-
nomic benefit arising from primary agriculture.
3.2. Increasing environmental degradation
Incentives for production, global competition based on price, and
long supply chains that reduce transparency, together encourage
the externalization of production costs on the environment. If
economic benefits arise from producing more in a competitive
market, there is an incentive to maximize production rather
than optimize it for long-term sustainability. Externalized envir-
onmental costs include degradation of soils (Amundson et al.,
2015), biodiversity loss (Newbold et al., 2016), unsustainable
use and pollution of water (Liu et al., 2012; Dalin et al., 2017)
and driving climate change, where agri-food emits as much as
30% of global greenhouse gases (Bajželj et al., 2013). In this con-
text, the growth of the livestock sector, underpinned by produc-
tion growth, and more affordable feed crops, is particularly
noteworthy as a source of environmental degradation (including
its contribution to climate change) and competition for resources
such as land and water (Eshel et al., 2014; Poore, & Nemecek,
2018).
As a result of the incentives to externalize costs to produce
‘more for less’, the environmental costs of agriculture exceed
the market value of production (FAO, 2015). For example, the
costs of air pollution alone on human health from US agricultural
production amount to about half its value (Paulot, & Jacob, 2014).
Data suggest that, for every person on the planet, on average 284g
of pesticide active ingredient was used in 2015vi, 9g of antimicro-
bials in 2010 (Van Boeckel et al., 2015), and 15kg of nitrogen fer-
tilizer (Davis et al., 2016). A globally competitive market favours
production efficiency in the form of large-scale, intensive farming.
Agriculture that does not produce food without externalizing
costs through scale (and landscape homogenization) or inputs,
such as pesticides or fertilizers, struggles to be competitive in
the market. The incentives to externalize costs may be further exa-
cerbated through public subsidies for production or factors of
production such as water, energy or fertilizers.
3.3. Increasing waste
As productivity growth and global competition have driven food
prices downward, the economic incentive to avoid food waste has
declined: as yields grow, waste grows faster (Figure 1C) (Porter
et al., 2016). The increasing use of crops for feed in intensive live-
stock systems results in a further form of inefficiency through
trophic losses, with over a third of global calories being used as
feed (Cassidy et al., 2013). Whilst livestock produce can be a highly
efficient source of nutrients, increasing consumption of livestock
produce (above dietary needs) can be seen as a form of inefficiency
as potential human food is diverted to feed before being converted
to food (Shepon et al., 2016; Alexander et al., 2017).
4. The paradox of productivity
If the efficiency of the food system is related to the amount of
food grown that is eaten by humans, then, in total, global food
system efficiency is 41% on an energy basis or 36% on a protein
basis, primarily due to food loss and waste. If one includes human
over-consumption as an inefficiency, these decline to 38 and 28%,
respectively (Alexander et al., 2017). If one considers the trophic
losses of eating meat protein versus vegetable protein as a form of
inefficiency, the ‘opportunity food losses’ relative to plant-based
food of beef, pork, dairy, poultry, and eggs are a further 96, 90,
75, 50, and 40%, respectively (Shepon et al., 2018). In simple
terms, if there was less waste and people ate more in line with
dietary recommendations, it would be possible to free up very sig-
nificant natural resources and reduce agriculture’s impact on both
environment (land, water, climate) and health (Harwatt et al.,
2017; Bahadur et al., 2018; Poore, & Nemecek, 2018; Shepon
et al., 2018).
Paradoxically, the current systemic inefficiency is a conse-
quence of the drive for efficiency at the farm level: agricultural
productivity and competition through trade keeps prices low,
making waste economically rational for many consumers, and it
creates a market-led focus on high-energy staples, encouraging
the inefficient use of crops for animal feed, and the over-
consumption of calories by humans. Incentives for agricultural
efficiency and productivity – whether through market competi-
tion or public support – encourage the externalization of costs
onto environment and health systems, costs which exceed by
some margin the value of the agricultural economy.
The global food system evolved out of a need to drive con-
sumption on a global basis, at a time when lack of access to
food was a real issue and environmental degradation was not.
The situation now has changed. Malnutrition from overconsump-
tion of calories affects more people than undernutrition, whilst
agriculture has come to threaten the ecosystems on which it
depends. On current trends, fulfilling ‘business as usual’ projec-
tions for food demand would create sufficient warming to exceed
the goals of the Paris Climate Agreement (Bajzelj et al., 2014), and
it is clear that the Sustainable Development Goals (SDGs) cannot
be achieved if the strategy for meeting the zero hunger goal (SDG
2) is premised on agricultural intensification, as this is likely to
undermine the goals associated with land (SDG 15), water
(SDG 6), climate (SDG 13), sea (SDG 14) and health (SDG 3).
Rather, meeting global goals, whether the SDGs or those of the
Paris Agreement, will require a shift in emphasis away from agri-
cultural efficiency to system efficiency.
Despite this, policy remains preoccupied with agricultural
productivity and efficiency, through maximizing the growth rate
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of TFP. This is often interpreted as a framing of ‘sustainable
intensification’ (Baulcombe et al., 2009; Garnett et al., 2013)
also described as ‘growing more with less.’ This is a prominent
feature of agricultural policies in the major international institu-
tions.vii But TFP measures the efficiency of food production
with respect to the familiar economic inputs of labour, capital,
land and chemicals, and fails to capture inputs of natural capital
or further costs such as those externalized onto healthcare sys-
tems. So whilst increasing TFP remains the prevailing objective
of agricultural policymaking, the efficiency paradox is likely to
persist.
A better metric would be total resource productivity, or TRP,
which extends TFP to include inputs of natural capital (Fuglie
et al., 2016) and so provides a measure of sustainable productivity.
Conceptually, such a measure could be further extended to
include as inputs other externalized costs such as the healthcare
costs associated with agricultural production (e.g. via air quality)
or from dietary-related ill health, or the costs associated with dis-
posal of food waste and packaging; the outputs, rather than being
yield, could be the number of people nourished. This would
measure total system productivity (TSP).
A food system with high TSP would be sufficiently productive
(to meet human nutritional needs) whilst imposing few costs on
the environment and society (so being sustainable), and highly
efficient at all stages of the food chain so as to minimize waste.
It would optimize total resource inputs (direct inputs and indirect
inputs from natural capital and healthcare) relative to the outputs
(food utilization). Maximizing TSP would maximize the number
of people fed healthily and sustainably per unit input (direct and
indirect). In other words, it would increase overall systemic
efficiency.
Instead, the focus on agricultural efficiency, defined in terms of
TFP, drives a vicious circle. The more we produce, the cheaper
food becomes, and the more our diets become obesogenic.
Cheaper food requires intensive agriculture, at scale. This under-
mines natural capital and increases resource competition, resulting
in further intensification and extensification as a means to alleviate
pressure on resources and compensate for depleted ecosystem
services. Greater intensification leads to more greenhouse gas emis-
sions from increased energy and agrochemical use, in addition to
those from the growing livestock sector and land expansion.
Extensification means more land conversion and its environmental
consequences. Climate change further intensifies pressure on land
because it both affects yields (and their resilience) and increases the
need for land-based carbon sequestration – for example through
afforestation and reforestation, or through negative emissions tech-
nologies such as bioenergy with carbon capture and storage. The
end result is more degradation, more waste, more ill-health from
overweight and obesity.
Contrast this with the prospect of a virtuous circle in which the
policy objective is the maximization of TSP, and incentives
encourage the delivery of healthy diets, sustainably and efficiently.
People eat a wider range of produce and eat less and waste less.
Dietary diversity improves nutrition and drives agricultural diver-
sity, creating the opportunity for circular and multifunctional
landscapes to re-emerge that foster biodiversity. As health bills
go down, money is potentially freed up to incentivize more sus-
tainable agriculture, and, as the system becomes more efficient,
in particular from reduced waste and livestock production, land
is freed up for nature and climate mitigation. The end result
would be a healthier planet, and healthier people.
5. From public good to market failure: the need for new
policy
Once the true costs of a global food system predicated on agricul-
tural productivity and low food prices are recognized, further
pressure to lower food prices can no longer be perceived as a pub-
lic good. Rather, by incentivizing the production of agricultural
products, for private benefit, through the externalization of
costs on the environment and society, the global food system cre-
ates a massive market failure (Rocha, 2007). This provides a clear
justification for corrective government intervention, to ensure
markets efficiently use society’s resources (natural capital and
public money) to produce social outcomes (in this case improving
public health through nutrition).
To move from vicious to virtuous circles, there are numerous
policy levers available. This is not to say it is only public policy
that can drive change, but there is a clear rationale for government
action to correct market failures and to enable people to eat nutri-
tiously and sustainably. Opportunities are discussed in the follow-
ing sections.
5.1. New framings
Many of the issues discussed are enabled by holistic, cross-
disciplinary, cross-sectoral framings of the issues. Such systemic
approaches are difficult, because the more systemic the approach
the greater range of expertise is required, and the more complex it
seems. Nonetheless, societal grand challenges are systemic, and
require both transdisciplinary underpinning research and cross-
sectoral, cross-government policy alignment if we are to identify
the intervention points and address them. Increasing our capacity
to tackle the difficulties of researching or governing complex,
inter-connected, socio-economic-environmental challenges is key.
5.2. Internalizing externalities
Correcting the food system’s market failures requires interven-
tions to incorporate social and environmental costs into food
prices. This implies that food becomes more expensive on average,
increasing incentives to reduce waste. But it is also regressive, as
poor households spend a higher proportion of income on food.
This does not justify inaction however. Continuing the external-
ization of costs in the name of the poor simply reduces interge-
nerational equity and does nothing to reduce the impact of
poor diet on the health of current generations (Tait, 2015).
Compensating policies such as social protection can be applied
to insulate poor consumers from adverse welfare impacts.
5.3. Leading the debate
Internalizing externalities and increasing food prices will clearly
require public acceptance that a reliance on some foods provides
costs levied elsewhere. This, in itself, suggests the need for a strong
agenda built around creating transparency in the consequences of
food choices, education and awareness raising, empowering peo-
ple to value the sorts of food that provides positive impacts on
health and environment. But whilst governments remain silent
on food systems and their associated health and environmental
costs, people are licensed to ignore the issues. Focus group
work indicates it is necessary for governments to contribute to
the debate to sensitize people that the issues are important, and
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to lay the ground for future interventions ranging on a spectrum
from nudges to Pigovian taxes and regulatory measures (Bailey
et al., 2014).
5.4. Rebalancing subsidies
As already noted, government intervention in agriculture is sig-
nificant; however, in much of the world, the bulk of agricultural
subsidies incentivize commodity crop production, driving system
inefficiency and externalities (McKeon, 2014). A proportion of
this support could be used to make nutritious foods competitive
with more caloric foods. Subsidies could be used to incentivize
production of alternative crops, thus increasing heterogeneity in
food supply, and to encourage consumption of more nutritious
foods.
6. Transforming the food system
Optimizing food system efficiency implies a fundamental trans-
formation of the way in which the global food system is organized.
Government interventions to increase agricultural and dietary
diversity and include social and environmental costs in market
prices can help enable such a transformation, but do not address
the configuration of the food system itself, which is shaped not
only by existing policies and institutions, but also by incumbent
interests, social norms and cultural values.
The literature indicates that systemic transformation often
starts from niches – technological, social or institutional innova-
tions that embody new visions for how societal needs can be met.
Once these reach critical mass they become mutually reinforcing
and change occurs rapidly (Jänicke, & Jacob, 2004). Where might
such niches emerge in the current food system?
6.1. New norms
Lifestyle choices such as veganism, vegetarianism and flexitarian-
ism are experiencing rapid growth in developed economiesviii.
Consumer preferences for food that has been produced locally
or for which provenance is clear have also increasedix. Whilst
these trends are certainly niche, they are reinforced by growing
awareness of the links between diet, health and the environment.
6.2. New business models
Enabled by digital technologies, a new generation of companies
threatens to disrupt conventional food retail with business models
that offer new opportunities to improve system efficiency. Meal
kit companies offer customers regular deliveries of measured
ingredients and recipes according to their dietary preferences,
enabling time poor households to cook meals from whole foods
with minimal food waste. Another breed of online retailer is seek-
ing to disintermediate supermarkets by linking consumers to local
farmers and food producers, responding to demands for traceabil-
ity and localism. Blockchain technology will enable businesses to
demonstrate provenance and verified sustainability to customers
at low cost.
6.3. New food technologies
In response to emerging consumer norms, new, more sustainable
alternatives to conventional animal protein are being developed
such as cultured meat and innovative plant-based meat substitutes
that mimic the characteristics of meat products.
6.4. New financial incentives
Growing awareness of climate risks in the financial sector is lead-
ing to new risk management approaches, new disclosure require-
ments and the emergence of ‘no go’ sectors such as coal,x whilst
sustainable finance products and instruments such as green
investment funds and green bonds are experiencing rapid growth.
Given that the food system accounts for almost a third of green-
house gas emissions and is a primary driver of biodiversity loss
and pollution, it is likely to become an increasing focus of innov-
ation in financial governance and products.
These emerging niches are clearly mutually reinforcing, so
should they reach sufficient scale then transformation to an effi-
cient food system could occur rapidly.
7. In conclusion
The scale of total food system costs is only now becoming clear, as
the data revolution allows for more transparent and more com-
prehensive analysis of the local and global impacts of the drive
for cheaper calories. Much has been written about the need to
reduce agriculture’s environmental footprint and tackle the global
obesity pandemic, but these problems should not be considered in
isolation. We have argued that environmental degradation and
obesity are both related outcomes of a dysfunctional food system
that encourages the overconsumption of calories, excessive waste
and the externalization of costs onto the environment and health
system. A continued myopic focus on agricultural productivity
risks perpetuating these problems: the productivity paradox
means that increasing agricultural efficiency drives system ineffi-
ciency through increased waste, increased environmental costs
and increased healthcare costs. A challenge for global develop-
ment is that endeavouring to ‘feed a world of 7–10 billion’ in
the way we are currently fed will create more problems than it
solves through driving the vicious circle. As well as being unsus-
tainable, this is iniquitous because the local and global poor dis-
proportionately pay the costs levies on health and environment.
Instead, we should change the narrative to empower people to
invest in their nutrition for a healthy life, eating food that is sup-
plied by a sustainable food system.
There is an urgent need to move the focus from thinking about
agricultural productivity as a proxy for the outcomes society
needs, and instead to focus fully on systemic productivity: people
fed healthily and sustainably per unit input. In a finite world, we
have no long-term option but to find ways to deliver a sustainable
food system that provides healthy diets.
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Notes
i Data from http://www.fao.org/faostat/en/#data/OA
ii Data from World Bank http://data.worldbank.org/
iii https://www.ers.usda.gov/data-products/international-agricultural-product-
ivity.aspx#.U2TN6ijuymY
iv https://www.trumanlibrary.org/whistlestop/50yr_archive/inagural20-
jan1949.htm
v https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS
vi Data from http://www.fao.org/faostat/en/#data/OA
vii For example, G20 Agriculture Ministers’ Declaration 2017 http://www.g20.
utoronto.ca/2017/170122-agriculture-en.html; 2016 http://www.g20.utoronto.
ca/2016/160603-agriculture.html
viii For example, see https://uk.kantar.com/consumer/green/2017/veganism/
and https://www.bbc.co.uk/news/business-44488051
ix For example, see http://www.huffingtonpost.co.uk/entry/small-farms-local-
food_us_589377fae4b07595d05a477f
x For example, the Climate Action 100+ group of institutional investors man-
ages $33 trillion in assets and is engaging with companies to take action on
climate change and enhance disclosures on climate risk; the Taskforce on
Climate-related Financial Disclosures of the G20’s Financial Stability Board
has produced guidance for disclosure on climate risks that is being adopted
and developed by investors, corporations and governments; the World Bank
recently announced its intention to end financing of upstream oil and gas,
building on an earlier exit from coal power generation; a new network of cen-
tral banks and supervisors for greening the financial system is cooperating to
integrate sustainability into prudential supervision and regulatory frameworks.
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